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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K Mpo(ecCHOHaIbHOM AEATEIbHOCTH B
cpepe: 01 OOpazoBanue u Hayka (B cdepax: peanuzalmu o0Opa30BaTEIbHBIX HPOTPaMM CPEIHETO
npoeCCHOHAIILHOTO 00pa30BaHus, BBICHIETO 00pa30BaHUs, JONOJIHUTEIBHBIX MPOPECCHOHAIBHBIX
MpOTrpaMM; HAyYHBIX HCCICOBAHUI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOH IS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHIIHI:

2. MecTto nucuuiuiaabl B cTpykrype OII 0akasaBpuara:
HucuunnuHa «OCHOBBI COBPEMEHHBIX METONOB (DM3MYECKOTO aHaju3a BEUIeCTBA» OTHOCUTCA K
o0si3arenbHOM yacTr yueOHoro miaHa OIl mo manpasnenuto moaroroBku 47.03.01 - dunocodwus.

I[I/ICI_[I/IHJII/IHa «OCHOBBI COBpPCMCHHBIX MCTOI0B (1)I/I3I/I‘-I€CKOFO aHaJIn3a BCUICCTBA» U3Yy4aCTCA B CCMCCTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00beM OUCLMILUINHEL:

Bun yueOHo# paboThI
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI
3.2.Conepxanue Kypca:
No Haspanue DOopMBI TEKYIIETO
TEMBI paszzerna/TeMsl KOHTPOJIS
4 cemecTp
1 00630p CaMOCTOSITeNIbHAS
COBPEMEHHBIX pabora
METO/I0B
XUMHYECKOTO U
(U3UKO-XUMHUYECKO
ro aHaJn3a
2 Macc-cnekTpoMeTp | caMoCTOsITeNbHAs
NYECKHUE METOJIBI pabora;
aHanm3a TecTtupoBaHue
3 MeTtoabt CaMOCTOsITeNIbHAs
TEPMHUYECKOTO pabora;
aHanmsa TecTtupoBanue




4 Onrnyeckie u CcaMOCTOSITeIbHAs

CIIEKTPAJIbHBIE pabora;
METO/IbI aHAJIN3A TectupoBanue;
Pemenue

PaKTUKO-OPHEHTHUP
OBaHHBIX 3a]a4

5 MHUKPOCKOITUYECKHUE | CaMOCTOSITENIbHAS
METOIbI aHAJIN3A. pabora;
TecTtupoBaHue

Tema 1. O030p coBpeMeHHBIX METOX0B XUMHYECKOI0 U (PM3UKO-XUMHUYecKoro anaiau3za (YK-6)
Jlekumus.

3anaun ¥ 06JacTh MPUMEHEHUS KOJMYECTBEHHOIO aHajn3a. XapaKTepUCTUKAa XUMUYECKUX, (PU3MUECKUX U
(U3UKO-XUMUYECKUX METOJOB KOJIMYECTBEHHOro aHanmuza. Kiaccupukanus XUMHUYECKHX METO0B
KOJTMYECTBEHHOro  aHanu3a. Knaccudukanuss — gusmueckux W (QU3HKO-XMMHUYECKUX  METOJOB
KOJTMYEeCTBEHHOro aHanu3a. CymHocTb, KilaccUpUKamuss ¢ 007acTb MPUMEHEHHUS ONTHUYECKHX,
AIIEKTPOXUMHUYECKUX, TpaQUuecKuX | pPaJIuOMETPHUUYECKUX METOlOoB aHanu3a. KoHleHTpupoBaHue
BELIECTBA.

IIpakTH4Yeckoe 3aHATHE.
He npenycmotrpeno
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CymHocTh GU3UKO-XUMUUECKUX U (PU3MYECKUX METO/IOB aHaIN3a, 00JacTh UX MPUMEHEHUS.
2. qYBCTBI/ITeHLHOCTB " CCJICKTUBHOCTb MHCTPYMCHTAJIBHBIX MCTOJOB aHAJIM3a.
3. Ananutuyeckue npuOOpsbI, UX Ki1accuukanys, MpUHIKUIAATIbHAS CXeMa YCTPOICTBa.

4. XapakTepucTrKa OJIOKOB aHAJIMTUYECKHX MPHOOPOB: UCTOYHHMKA CHTHAJIA, CEIeKTopa, mpeoOpas3oBarers,
JI€TEKTopa, perucTparopa, Crabuan3aropa.

Tema 2. Macc-cniekTpoMeTpuueckue Metoabl anaausa (YK-6)
Jlekumus.

[lpuniun  gelcTBUA ~ Macc-CIEKTpoMmeTpa. Buasl  macc-aHaIM3aTOpoOB.  DJEMEHTHBIM  aHalu3
Macc-CIEeKTPOCKONUYECKU aHanu3. IHTepnperaius Macc-CreKTpoB.

IIpakTnyeckoe 3ansATHE.
1. TeopeTnyeckre OCHOBBI MACC-CIIEKTPOCKOTUHI
2. [TpuHUMNIMATBEHOE YCTPONUCTBO MACC-CIIEKTPOMETPOB PA3TMYHOTO THUIIA.

(98]

. OCHOBHbIE METOJIUKH MPOBEAECHUSI MACC-CIIEKTPOCKOITMYECKOTO aHaln3a,
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

. Kakyto 3aBUCMMOCTb Ha3bIBAIOT MACC-CIIEKTPOM BellecTBa?

. Ha yem ocHOBaH Macc-CIEKTPOMETPUYECKUI aHan3?

. Kakue cBolicTBa HOHOB MPUBOAAT K UX Pa3/I€NEHUIO B MACCIIEKTPOMETpE?

. Ha yem ocHOBaH Kaue€CTBEHHBI MacC-CIIEKTPOMETPUYECKUIN aHaInu3?

. Ha yeM 0CHOBaH KOJIM4ECTBEHHBIN MacC-CIIEKTPOMETPUUECKUM aHamn3?

AN N AW —

. KakoBbl 065acTi mpakTHYECKOr0 MPUMEHEHUsI, TOCTOMHCTBA U HEJOCTAaTKH MacC-CIIEKTPOMETPUUECKOTO
meToxa?

7. Undopmanus, nonydaemas Macc-CleKTPOMETPUIECKUM METOAOM.

8. MeTopl HOHU3ALIH.

9. IlpyHuunuanbHasg cXeMa MacC-CIEKTPOMETPA.

10. OCHOBHBIE XapaKTEPUCTUKU MacC-CIIEKTPOMETPOB.

11. Buasl Macc-aHaIu3aTopoB.

12. B ueM cOCTOUT pa3indue MeXAy CTaTUHYECKUMH U AMHAMUYECKUMHU aJIu3aTopamMu?

14. Anroputm AEHCTBUS JJ1s1 MHTEPIIPETALIMN MACC-CIIEKTPa.



Tema 3. MeToabl TepmMudeckoro anaausa (YK-6)
Jlekuus.

Teopernyeckrne OCHOBBI TEPMUYECKUX METOAOB aHanu3a. OOnacTh NPUMEHEHHUS TEPMHUECKHX METOJIOB,
pazHoBUAHOCTG. [IpubopHas 6a3a 1s MpoBeIeHUs PA3IUYHBIX METO/IOB TEPMUUECKOTO aHAIN3A.

IIpakTn4yeckoe 3aHsATHE.
. TepmorpaBumerpus u metos 1udhepeHIaITbHONR TEPMOrpaBUMETPHH.
. Meton nuddepeHImaasHOT0 TEPMUYECKOTO aHATHN3a.
. Auddepennmanbras CKaHUPYIOIIas KaJOpUMETPHUS.
. HlepuBarorpadus.
. Jlunaromerpus u Apyrue TepMUUECKHE METO/IBI aHAIIN3A.

D AW N =

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. Ha yeM oCHOBaHbBI TEpPMUYECKUE METO/IbI aHaIU3a?
2. Kakue ObIBaIOT BUJIBI TEPMUYECKOTO aHAIM3a?
3. Kakue BuUIbI U3MEPEHUSI MOXKHO TPOBOAUTH C MOMOIIBIO TEPMUUECKHUX METOJOB aHanu3a?
4

. Kakue ycrnoBusi Hajo yyuThIBaTh NMpPU NPOBEACHUU TEPMUYECKUX MeToNoB aHanuza? Kakue QaxTopbl
BJIMSIIOT HA Pe3yiIbTaT TEPMUUECKUX METOJO0B aHaIn3a’?

5. Ha xakom siBeHnr ocHOBaH MeTOJ AU(GEepeHITNaTLHOTO TEPMUYECKOTO aHamm3a?
6. [IpuBeauTe MpUMEpPHI MPOLIECCOB, MPOTEKAIOIIUX C BBIJICJICHUEM TEIUIa, C MOVIOIEHUEM TeILIa.

7. Kak Beiiagut nuddepeHnuanbHas TepMorpaMma Ui BEHIeCTBa, MPETEPHEBIIEr0 3HI0TEPMHUECKOE
MpeBpalieHe; SK30TEPMUUYECKOE MPEBPAILEHUE; B OTCYTCTBUU (Da30BbIX MPEBPALICHUIT?

8. Kakumu crioco6amu orpeessitoTcsl TeMIeparypbl Hayajla ¥ KOHIa MHUKa TerIoBbIX 3G (eKkToB?

9. Jlns dyero HyxeH »TasoH npu auddepenHimansHoi 3amucu tepmorpamm? Kakue TpeOoBaHus
MPEABSBISIIOT K 3TaJOHY?

10. Kak HazpIBaeTcst mpubOp Uit CbeMKH TEPMOTPAaMM, €r0 OCHOBHBIE Y3JIbI.

11. Kakoe ycTpoHCTBO HCIIOJIB3YIOT ISl KOHTPOJISA TEMIEPATyphl IPU ChEMKE TEPMOTrpaMm?
12. Kak npoucxomut perucrpanus cursana JITA?

13. B xakux koopauHarax 3anuckiBaercs kpusas [[TA?

14. Kak BAMseT CKOPOCTh HarpeBa Ha BUJ TEpMOrpamMm?

15. Kak BiusieT BeJIMUMHA HABECKH M CTENEHb TUCIIEPCHOCTH MaTepralia Ha BUJ TEPMOTpaMm?
16. Ha xakoMm sIBJI€HUM OCHOBaH METOJ TEPMOIPAaBUMETPHUUECKOTO aHanu3a’?

17. Uto MOXxkHO onpeaeauTs no kpupoit TT'?

18. C xakoii 1enbo 3anuchiBatoT Kpusyro JIT1?

19. Yo Takoe nepuatorpadus?

20. Yem ommmyarorcs kpussle ATA u JICK?

21. KakoBbI HCTOYHUKH OITHOOK B TEPMHUUECKOM aHATH3e?

Tema 4. OnTHyecKkue u cneKTpajibHble MeToAbl aHan3a (YK-6)
Jlekuus.
CymHocTs, knaccudukanms, obgactb npuMeHeHUs. BuzyanbHas KOIOpPOMETpHS, XapaKTepHUCTUKa METOAA.
doromerpudeckne mMetoabl. OcHOBHOHM 3akoH (oromerpun. [loHsaTHe o KodhduIMEHTE TPOITyCKaHUS U
ONTUYECKOU TIIOTHOCTU. MeToibl poTOMETpHH, XapaKTepUCTHKA, 00JIaCTh TPUMEHEHUS.

CrieKkTp 37eKTpPOMarHUTHOIO U3iIydeHus. [[nrHa BONHBI M BOJHOBOE 4MCiIO. CHEKTPBI aTOMOB M MOJIEKYIL.
Oueprust (OTOHOB M 3SHepreTuueckue mnepexonsl. 3akoH byrepa-JlamGepra-bapa. Ero maremaruueckoe
BbIpakeHue. McnonpzoBanue Y®-, MK-u crnekrpoB BUAMMONM 00JacTH B AHAINTHYECKOW XUMHH.
Cnekrpodoromerpuueckuii Meroa. CymHocTs MeTona. CHekTpoQOTOMETphl, HNPUHIMI HUX JCHCTBHSL.
Onrtuyeckue cXeMbl U YCTPOHCTBO PHOOPOB.



WNudpakpacHble CHEKTPbl U CTPOCHHE XHMHUYECKHUX COCTUHEHUH. MONEeKyIapHbIH KOd(pPHUIUEHT
norouieHusi. Teopus MK-cmekTpoB W CHEKTpOB KOMOMHAIIMOHHOTO —paccesHus. [IpumeHenue
MH(PPAKpPaCHBIX CIHEKTPOB U CIEKTPOB KOMOHMHAIIMOHHOTO pAaccesiHUs B AHAJIUTHYECKOW XUMUH.
@nroopecueHTHBIM aHanu3. Macc-cniektpockonus. llpupoga u BUA  Macc-CHEKTPOB. OMHUCCHOHHAS
CIEKTPOCKONHA. BHIBl SMHCCHOHHOTO CHEKTPaJbHOIO aHajH3a: BU3YyalbHbIM, (oTorpaduueckui,
¢doroanekrpuueckuil. [IporcxokaeHne SMHCCUOHHBIX CHEKTPOB. V3MepeHHe IUIMH BOJIH CHEKTPaJbHBIX
nuHui. KadecTBEHHBI M KOJIMUYECTBEHHBIM CIIEKTpabHBIN aHaIW3. MeToabl KOJIMYECTBEHHOIO AaHAIU3a.
Merton A1epHOr0 MarHUTHOIO PE30HAHCA. SACpHBINA NPOTOHHBIN pe30HaHC. XMUMHUYECKHM CABUL. Buiel
cnektpoB. SAIMP (IIMP). Cnun-cniHoBoe B3aumojeictsue B SIMP. DOMuccuoHHblil CrieKTpaabHbIN aHaIu3.
Teoperndecknue ocHOBbI MeToaa. CEKTpbl U3nydeHHs. KauecTBEHHBIN U KOJMYECTBEHHBIN CIIEKTPaIbHBIN
aHanmu3. BuIBl OMHCCHOHHOTO  CIEKTPAaJNbHOTO  aHaNM3a: BU3YyaJbHbIM, (¢ororpadpuyeckuii u
(boTo3NMeKTpHUECKUH.

IIpakTnyeckoe 3aHsATHE.
1. @orokonopumerpus
2. CnekrpodoTomepust
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ouenka npenMyIIeCcTB CIEKTPaIbHBIX METOJ0B aHaIU3a
2. Iloucku cTaHAApTHBIX METOMK HA OCHOBE CHEKTPaJIbHBIX METOJOB aHAIHN3a.

Tema 5. Mukpockonuveckne MeToabl anaausa. (YK-6)
Jlexknus.

CeroBass MHMKPOCKONMS. OJIEKTPOHHAsE MMKPOCKOIIHS. PactpoBasg a/eKTpOHHAasT MMKpPOCKOIIMSL.
IIpocBeunBaroniass 3MEKTpOHHAs MHUKpockonusd. CKaHUPYIOIIME 30HIOBBIE METOIbl MCCIIEI0BAaHUS.
CkaHupymomas TyHHEJIbHass MHUKPOCKONMS. ATOMHO-CHJIOBash MHUKPOCKONHSA. MarHuTOCHIIOBasi 30HA0Bas
MuKpockomnusi. CkaHUpYIoLIasi MUKPOCKOTHS OM>KHEH ONTUYECKOM 30HBI

IIpakTH4eckoe 3aHATHE.
1. O6nacTu NpaKTUYECKOrO MPUMEHEHUS, JOCTOMHCTBA U HEJOCTATKU MUKPOCKOIIMUYECKOTO aHaJIM3a.
2. [IpubopHas 6a3a ¥ NPUHIUIHATIBHBIE CXEMBI PA0OTHI MUKPOCKOIIOB Pa3IMYHOIO THUIIA.
3. OCHOBHBIE METOJMKH NPOBEACHUS MUKPOCKOITMYECKOTO aHAIM3a.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ha yeM 0CHOBaH pacTpOBBIM MUKPOCKOIIMYECKUI aHaIn3?
2. B uem pa3nuune BTOpu4HbIX 31EKTPOoHOB (BD) 1 orpaxkeHHbIX anekTpoHoB (03)?

3. Pazpemraromasi cmocoOHOCTh MHMKPOCKOIMHMYECKOTO aHajau3a. Kak moAroraBauBarOTCs 0Opasibl IS
agaimza?

4. KakoBbl 007aCTH TPAKTUYECKOTO TNPUMEHEHHMs, TOCTOMHCTBA M HEIOCTAaTKH MHMKPOCKOITHMYECKOTO
agannza?

5. Kakoe siBJIeHHE JIE)KUT B OCHOBE YIBTPAMUKPOCKOITHH ?

6. Kakue nprOopsl MpUMEHSIOT U1 OTYYEeHUsI U300paKeHUs peibeda MOBEpXHOCTH TBEPOro Tena?
7. Kakue MaTepuaibl MOKHO UCCIIEIOBATh METOJOM CKaHUPYIOIIECH TYHHEIbHON MUKPOCKOTTUN?

8. Kakue uznyeckue NpuHLIUIBI JIeXkKaT B OCHOBE padoTsl MeTona CTM?

9. HazoBuTE OCHOBHBIE KOMIIOHEHTHI CKAHUPYIOIIETO TYHHETBHOTO MUKPOCKOIIA M UX Ha3HAYEHUE.
10. Kakoe siBieHHE JIXKHUT B OCHOBE PabOThI CKaHEPOB?

11. Yto Takoe «peXkuM MOCTOSHHOTO TOKa»?

12. YTo Takoe «pexuM IMOCTOSTHHOM BBICOTHI (30HIa)»?

13. Kakast ua(opmarus MoOXKeT ObITh MOJIyYeHa ¢ UCTIOIb30BaHueM Metoaa CTM?

14. Kakue TpeboBanus npenbsapiusatorcs kK CTM-30H1am?

15. HazoBute ¢akropsl, onpeaensroniue kauectBo CTM-n300paxkeHuil, MoaydyaeMbIX B SKCTIEPUMEHTE?
16. Kakue o0pa3upbl MOTyT OBITH HccaeqoBanbl MeTonoM CTM? (TpeboBanus k oOpasiam.)

17. Kakyro nHpopmaiuo no3BossieT moinyuuts meron CTC?

18. Kakue TUmbl CHUTHAJIOB BO3HUKAIOT IMPU B3aUMOJCHCTBUM IIyyka 3JIEKTPOHOB C HCCIEAYEMOMU
MIOBEPXHOCTHIO B pACTPOBOM MHUKPOCKOIIE?



19. Kak mpoucxoqut nepeoj n3oo0paxkenus ¢ DJIT mukpockomna B iuppoyo Gpopmy?

20. Kak ¢popmupyeTcst n300pakeHrne 00beKTa B MPOCBEYNBAIOIIEM JIEKTPOHHOM MUKPOCKOTIE?

21. Yem 0OycnoBieH KOHTpAacT HM300pa)KeHHUs MOBEPXHOCTH oOpaslia MpHU €ero HMCCIeIOBAHUU METOAOM
POM?
22. Kakum 00pa3oM MpPOUCXOIUT MNPOIECC CKAHUPOBAHHS M TOCTPOEHUS H300paKeHHsS B PACTPOBOM
3JIEKTPOHHOM MHMKpPOCKOIE?

23. Kakoe ¢usuueckoe SBICHHE HCHONb3YeTCS B MHUKPOCKOMHMM OnmwkHero mossa? Onumure, 4YTo
MIPOUCXOUT MPH MPOXOXKIECHUH CBETa Yyepe3 CyOBOIHOBOE OTBEPCTHE.

24.
25.
26.
27.
28.
29.
30.
31.
32.

Kakue >¢pdpexrsr mpoucxoaar npu cOMmxeHnu 3081a 1 oopasua’?

Kaxkoe ctpoenune nmeeT 30H B OIMKHETIOIBHON MUKPOCKOTTHH ?

OcHosuble npuHIUnbel C3M.

OcHoHbIe y311b1 C3M: 1be30CKaHEePhI, 30HIbI, CHCTEMa OOPATHOM CBS3H.

Knaccudukarus u o01ias xapakTeprucTika METOJ0B 30HI0BONH MUKPOCKOITUH.

ATOMHO-CHIIOBas (CKaHUPYIOIIAsi CUIIOBAs) MEKPOCKOIIHS — OOIIIE TPUHITUTIBI.

KaHTHHeBepH, BBaHMOl[efICTBI/IC 30H/[a C MOBCPXHOCTHIO.

OO6mras xapaKTepuCTHKa MarHUTHO-CHIIOBOW MUKPOCKOIIHH.

bmmwxHenonsHAas onTUYecKas MHKPOCKOIINU

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

nocemaemMocts — 10 0ajuioB

TeKylui KOHTposib — 70 6aioB

4 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli

npemMuaibHbie 0amisl — 10 6amoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HasBanue Ttembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. 00630p CaMOCTOSAT 10 CryneHTy mnpezaraercs WHAMBHAYyaJlbHOE 3ajaHue "3 5
COBPEMEHHBIX | enbHas KOHTPOJILHBIX BOTIPOCOB (2 0aita 3a KaKIblH NMPaBUIbHBIN OTBET).
METOZIOB pabora
XUMHYECKOTO U
¢$uznKo-XuUMHIUIE
CKOTO aHalu3a
2. | Macc-cIeKTpoMm |caMoCTosIT 10 CrynenTty mpemiaraeTcs WHIWBHIyalbHOE 3alaHue W3 S
ETPUYECKHE eIpHas KOHTPOJIBHBIX BOTIPOCOB (2 Oaia 3a KaKIIbIi MpaBWILHEBIN OTBET).
METOIbI aHam3a| paboTa
Tectupos 5 CryneHTy mpemiaraeTcss TECT W3 5 TecTOBhIX 3amanmii (1 Oamm 3a
aHue KaKIIBIM MPaBUIILHEIN OTBET).
3. Metonst CaMOCTOSAT 10 CryneHTy mnpezmaraercs WHAMBHAyallbHOE 3ajaHue u3 5
TEPMHUYECKOTO | e€NbHad KOHTPOJILHBIX BOTIPOCOB (2 0aiia 3a KaKbli MPaBUIbHBIN OTBET).
aHanamu3a pabora
TecTupon 10 Crynenty mpemnaraercs tectT u3 10 TectoBwix 3amanuit (1 Oamr 3a
aHue(KOoH KaXK/IBIH PaBUIIBHBIN OTBET).
TPOJIbHBI
i cpe3)
4. | OnTHueckue U |CaMOCTOST 10 CryneHTy mnpezaraercs WHAMBHAyalbHOE 3aJaHue u3 5
CHEKTpaJIbHBIE | elbHas KOHTPOJILHBIX BOTPOCOB (2 0aiia 3a KaKIblH NMPaBUIbHBIN OTBET).

MCTOJBbI aHaJInu3a

pabora




Tectupos 5 CryneHTy mpeyiaracTcsl TeCT U3 5 TecTOBhIX 3amaHuit (1 Oamm 3a
aHue KaXIIbIid IPABUIIBHBIN OTBET).
Pemenne 10 CrynenTty mnperaraeTcs 2 3agadd 1o S5 OalloB 3a KaKIYIO
TIPaKTUKO- MIPaBUIILHO pEIICHHYIO 3a1ady — Bcero 10 6amios
OpPHUEHTHP
OBaHHBIX
3ama4q
5. | Mukpockonu4ie |caMOCTOST 10 Crynenty mpemiaraeTcs WHIWBHIyalbHOE 3alaHue W3 S
CKHE METOJIBI eIpHas KOHTPOJIBHBIX BOTIPOCOB (2 Oaia 3a KaKIbIi MpaBWILHEBIN OTBET).
aHaam3a. pabora
TecTupon 10 Crynenty mpeanaraercs tectT u3 10 tectoBwix 3amanmit (1 Oamm 3a
aHue(KOH Ka)KIBIH PAaBUIIBHBIN OTBET).
TPOJILHBI
i cpe3)
6. [TocemaemocThb 10 10 6amnoB — crynent nocetnn Bce 100% 3ansaTHIA
6-9 OannoB — cTyaeHT nmoceTus He MeHee 60-90% 3ansaTwii
3-5 GammoB — CTyAeHT moceTw He MeHee 50% 3aHsaTHit
1-2 Gannma — CTyIeHT moceTHsI He MeHee 25% 3aHaTuit
Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
7. [IpemuansHbIe GBI 10 Hauncnsirorcst 32 TMOCTOSHHYIO aKTHBHOCTh Ha IMPaKTHYECKHX
3aHATHAX
8. Hroro 3a cemectp 100

HtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPagUIIMOHHOMN
gyetpipexOambHoit  mikane. [lepeBom 100-0amnbHOM  pEeHTHHTOBOW OIEHKH 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Pemienne npakTMKO-OPHEHTHPOBAHHBIX 3aJa4

Tema 4. OnTuyeckue U CIeKTPAJIbHBIE METO/Ibl aHAJIN3a

1. ITpu mpoX0OXKAEHUH CBETOBOTO MOTOKA YE€PEe3 CIOM TOJIIMHON 2 CM pacTBOpPa MHTEHCUBHOCTD €TI0
yMmeHbmmnachk Ha 32%. OnpeaennTts HHTEHCUBHOCTh CBETOBOTO ITOTOKA MPH MPOXOXKIACHUH Yepe3 CI0M
TOJIIIMHOM 5 CM TOTO K€ pacTBOpa.

2. BoraoBoe uuncio ¢orona paBao 3500 cm-1. Haiitu wactoty ero konebaHui.

camocTosiTeJbHasi padoTa

Tema 1. O0630p COBpEMEHHBIX METOJOB XHMHUECKOTO U (PU3HKO-XUMUYIECKOTO aHAIIHA3a
1. Kakwue MeToapl aHaau3a OTHOCATCS K XUMUUECKUM, (PU3UKO-XUMUYECKUM U ¢uznueckuM? [IpuBenure
MIPUMEPBI.
2. UYrto moapa3zymeBarOT MO/ JUANAa30HOM COJEPKAHUM OMPEEIsieMOro BENeCTBa METo1a aHau3a?
3. Yro Taxkoe UyBCTBUTEIBHOCTh MeTO/A aHaIU3a? OT 4ero OH 3aBUCHUT?
4. Yto Taxkoe ceaekTUBHOCTh MeTona? Kak M0XKHO MOBBICUTH CEJIEKTHUBHOCTE?
5. Yro nmoHMMAIOT MO/ BOCIPOU3BOAUMOCTBIO aHAIHU3a?
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Tema 2. Macc-crieKTpOMETpUYECKUE METO/IbI aHATIN3a
1. Kakyro 3aBUCUMOCTbH Ha3bIBAIOT MacC-CIIEKTPOM BeliecTBa’?
2. Ha yeM ocHOBaH Ka4eCTBEHHBIN MacC-CIIEKTPOMETPUUECKHM aHaIn3?
3. Uudopmanus, noinyyaemas Macc-ClieKTpOMETPUIECKUM METOIOM.
4. Buasl Macc-aHaM3aToOpOB.
5. AropuTt™m AeHUCTBUS ISl UHTEPIIPETAIIMN MACC-CIIEKTPA.

Tema 3. MeToabl TEPMUYECKOTO aHAIN3a
1. Ha yeM 0CHOBaHbBI TEpPMUYECKUE METO/IbI aHaIN3a?

2. Kakue ycioBusi HaJ0 yYHTHIBaTh MPH MPOBEICHUU TEPMHUYECKUX MeTojoB aHanu3a? Kakue dakTops
BJIMSIIOT HA Pe3ysIbTaT TEPMUUYECKUX METOJO0B aHaIn3a’?

3. [lpuBenuTe MpUMEPHI POIIECCOB, MPOTEKAOIINX C BBIJCIICHHEM TeIlIa, C TIOMIOMIEHUEM TETlIa.
4. Kak Ha3bIBaeTCs MpHOOP AJIs1 ChEMKH TEPMOTPaMM, €r0 OCHOBHBIE Y3JIBL.
5. Yro Takoe nepuBarorpadus?

Tema 4. OnTHyeckre U CIEKTPAIbHBIE METO/IbI aHAIN3a
. KakoBa cymnocts kogopumerpun? O0nacTi ee NpuMEHEHUSI.
. IlpeumyniecTBa U HEAOCTATKH KOJOPUMETPUUECKOTO aHAIM3a MIEPE] BECOBBIM U OOBEMHBIM.
. 3axkoH byrepa-Jlambepra-bapa. O6nactb ero npuMeHeHHs.
. Uto Takoe ko3 PULHEHT MPONyCKaHUSI U ONTUYECKAsl IUIOTHOCTh?

D AW N -

. DHeprust (OTOHOB M SHEPTETUUECKHE MEPEXOIBI.

Tema 5. MUKpPOCKOIIMYECKUE METO/IBI aHAJIU3A.
1. Ha yeM 0CHOBaH pacTpOBBIM MUKPOCKOIIMYECKUI aHaIn3?
2. B uem pa3nuune BTOpu4HbIX 31EKTpoHOB (BD) 1 orpaxkeHHbIX anekTpoHoB (03)?

3. KakoBa pazpermaromias CmiocoOOHOCTh MUKPOCKOITMUECKOTO aHaiau3a. Kak moaroraBimBaroTcst 00pasiibl
1A a”Haign3a’?

4. Kakoe sBJI€HUE JIEKUT B OCHOBE YIBTPAMUKPOCKOTTUN?
5. Kakue Matepurasibl MOXKHO HUCCIIE0BATh METOAOM CKaHUPYIOIIEH TYHHETbHOW MUKPOCKOIINN?

TecrupoBanue

Tema 2. Macc-crieKTpOMETpUUECKUE METO/IbI aHATIN3a
Tecr «Macc-ClieKTPOMETPUYECKHA METOX AHAJIU32»

1. B mpomecce Macc-CeKTpOMETpUYECKHX wu3MepeHuil umonuzauuio (1), pasngenenue uoHOB (2) u
JeTeKTUpoBaHue (3) IPOBOAST B CIEAYIOUIEH MOCIEI0BATEIbHOCTHU

a)l,2,3;

b) 2,3, 1;

c)3,2,1;

d)3,1,2.

2. Macc-CeKTp — 3T0 3aBUCUMOCTb:

a) MacChl HOHA OT JUTHHBI BOJHBI H3JTy4CHHS,

b) KOJIMYCCTBA MOJTYYCHHBIX HOHOB OT OTHOMICHUSA UX MACCHI K 3apsaay,
C) KOJIMYECTBA MOJYYCHHBIX HOHOB OT OTHOIICHHS UX 3apsijia K Macce;
d) MAacCChI TOJTYYCHHBIX MOHOB OT UX KOJIMYCCTBA.

3. MoJeKyIsIpHyI0 Maccy HCCIIEAYyeMOro BEIIECTBA METOJAOM MacC-CIIEKTPOMETPHH OMPEICIISIOT I10
BeJIMYNHE M/Z IUIA:

a) HanboJiee MHTEHCUBHOTO CUTHAJIA;
b) HaMMeHee UHTEHCUBHOIO CUTHAJIA,



C) MOJIEKYJIIPHOT'O MOHA;
d) cymmBI Bcex 00pa3yromuxcsi HOHOB.

4. VloHusanmio, paselieHHe HOHOB M JETEKTUPOBAHHE B MAacC-CIIEKTPOMETPUU OOBIYHO MPOBOMAT IPH
CIIEYIOIIUX YCIOBUSAX:

a) BBICOKOE JIaBJICHUE;

b) HOpManbHOE aBlIeHUE U KOMHATHAs TEMIIepaTypa;

C) HOpMaJIbHOE JaBJIICHUE U BBICOKAsl TEMIIEPaTypa;

d) rmyGokuii BakyyMm.

5. B kaduecTBe meTeKkTopa B Macc-CIEKTPOMETPaxX UCTIOIB3YIOT:
a) TepMonapy;

b) cuéruuk [eiirepa;

C) IMHEUKY (POTOINOTOB;

d) BNeKTPOHHBIN YMHOXUTEIb.

Tema 3. MeTonbl TEpMHUECKOTO aHAIN3a
Tect «MeToabl TEPMHUYECKOTO AHAJIU3A»
1. Tepmuueckue METO/bI aHATIN3a U3YUalOT:
a) CBOMCTBA BEILECTBA [IPU HATPEBAHUU WJIU OXJIAXKACHUU
b) cTpoeHue BeliecTBa NPU HarpEBaHUU WK OXJIKICHUH;
C) CIIOCOOBI U3MEPEHNUS TEMIIEPATYPBI B IPOLIECCE HAIPEBAHMSI MM OXJIAXKICHHSL.
2. B xone tepmuueckoro ananuza merogamu JTA u JICK uccnenyrorcs:
a) pu3NUECKue CBOMCTBA;
b) Tepmudeckne 3PPeKTsl PU3MIECKUX U XUMUYECKHX TPOLIECCOB;
C) XUMHYECKHE CBOMCTBA.
3. Metonom TT'A n3yuarorcs npoueccsl:
a) I3MEHEHHUE TeIJIOEMKOCTH;
b) u3MeHeHus TemMreparyphl;
C) U3MEHEHHUS MacCCHI.
4. MeTonoM IUIaTOMETPUHN PErUCTPUPYETCS:
a) I3MEHEHUS Pa3MEpOB;
b) Terossie 3¢ HeKTr;
¢) 00bEMBI Ta30B.

5. JInst XMMUYECKOTO aHalln3a, BBIACTSIOMINXCS B MPOLIECCe TEPMUUYECKOTO aHAlIM3a Ta30B, LEIeco00pazHo
TEPMHUUYECKHUM aHAIN3aTOP COBMECTHUTD:

a) C Macc-CIIEKTPOMETPOM;

b) razoBsiM xpomMarorpadom;

c) UK-®ypbe cnekrpomeTpom.

6. [lepuBatorpaduyeckuii aHaJIM3 OCHOBAH:

a) Ha OIHOBPEMEHHOM M3MEPEHHMHM MAacChl M SHTAJBIMM AHAIU3UPYEMOrOo MaTepuajga B IIpolecce
HarpeBaHus;

b) HU3MCPCHUHN TCIIJIIOCMKOCTH B IPOLECCC OXJIAKICHUA,

C) M3MEPEHUHU KOJIMYECTBA TETUIOTHI, BBIJCIISIONICHCS WIHM IOTJIOMAIOIICHCS B KAKOM-THOO (DU3UIECKOM,
XUMHUYECKOM WM OMOJIOTHUYECKOM TIPOIecce.

7. B xauecTBe 00Opasiia CpaBHEHUS UCTIONB3YIOTCS:

a) MoObIe BEIIECTBA;

b) TepMHUecKH UHEPTHBIE B HCCIIEAYEMOM TeMIIepaTypHOM MHTEpBaje BEIECTBA;
C) BEIECTBA C U3BECTHOM TEIUIOTOMN (ha30BBIX EPEXOJIOB.

8. ICK npemycMarpuBaer:

a) U3MEpEHUE TEIUIOBON SHEPTUH;



b) u3mMepeHue U3MEHEHHsI TEIIIOBOM SHEPTUU;
¢) noBropenne u3meperuit JJTA.
9. ITI" ocHOBaH:

a) Ha HENpepbhIBHOM pErucTpalud H3MEHEHHMsT Macchl o0Opaslla B 3aBHCHUMOCTH OT BpPEMEHU WIIU
TEeMIIepaTypbl B COOTBETCTBHH C TEMIIEPAaTypHOI MPOrpaMMOi B 3aJjaHHOM ra30Boi aTMocdepe;

b) HempepbIBHOW pPETUCTpallid Macchl O0pas3lla B 3aBUCHUMOCTH OT BPEMEHHM WIM TEMIEpaTyphl B
COOTBETCTBHUH C BRIOPAHHOM TeMIIEpaTypHOH TPOrpaMMoOi B 3aJJaHHOM ra30Boi atMocdepe;

C) HEIpepbhIBHOW pErucTpaluu TeMIepaTypsl oOpaslia B 3aBHCHUMOCTH OT MacChl B COOTBETCTBHH C
BBIOpPAHHOW TEMITepaTypHOU MPOrpaMMON B 3aIaHHOM ra30BOM arMocdepe.

10. IMuku Ha TuddeperumanpHON TepMmorpaBuMeTpudeckoi kpuboi (JITT') cooTBeTCTBYIOT:
a) MaKCUMAaJIbHOM MOTepe Macce;

b) MakcuManbHOU TEMIIEpaType PeaKIluy;

C) MaKCUMaJbHOW CKOPOCTH U3MEHEHUS MACCHI.

Tema 4. OnTuyeckue U CIEKTPAJIbHBIE METO/Ibl aHAJIU3a
Tect «OnTHYECKHE H CMIEKTPAJIbHbIE METOAbI AHATHU32)
1. CnexTpanbHble METOABI aHAJIN3A. ..

a) OCHOBAHBI Ha U3MCPCHUU MHTCHCHUBHOCTHU JJICKTPOMArHUTHOI'O HU3JIYYCHHA, KOTOPOC MOITIOMACTCA HIIN
HCITYCKACTCs aHAJIU3UPYEMBIM BCIICCTBOM,

0) OCHOBaHBI Ha HM3MEPCHHU IOTIIONMIEHHS BEIIECTBOM JJICKTPOMArHUTHOTO H3JIyYCHHUS B BUAUMOW H
OonmxHEN ynpTpadronaeToBoi 00IaCTH CIICKTPa;

B) OCHOBaHbI Ha UCCJIEZIOBAHUU CIIEKTPOB OTPAKEHUS BELIECTB;

') OCHOBAHBI Ha U3YYCHUH B3aMMOJCHCTBHS BEIIECTB C DJICKTPOMATHUTHBIM U3ITy4YCHUEM.
2. ATOMHO-aOCOpOITMOHHBIN aHAIHN3. ..

a) OCHOBAH Ha UCCJICJIOBAHUU CIIEKTPOB MOTIIOIICHUS;

0) OCHOBaH Ha UCCJICIOBAHUN CIIEKTPOB UCITYCKAHMSI;

B) TpeOyeT MpUMEHEHUs CIIEIIMAIbHBIX JIaMII, KaToJ] KOTOPBIX CHIEJaH U3 MeTalljia, KOHIICHTPAIIUIO KOTOPOTO
OIIPEEIISIOT;

r) He TpeOyeT MmepeBo/ia BeECTBa B aTOMAPHOE COCTOSHHE C TIOMOIIBIO IJIaMEHHU.

3. ®oromeTpus IUIAMEHH. ..

a) pa3HOBUJIHOCTh aTOMHO-OMHCCHUOHHOTO aHAIIN3a,

0) Pa3HOBHIHOCTh aTOMHO-a0COPOIIMOHHOTO aHAJN3a;

B) IPUMEHSETCS I aHAIHM3a AKTUBHBIX METAJIJIOB;

I') IPUMEHSIETCS ISl aHaJIn3a HEMETAaJJIOB.

4. ®OTO31EKTPOKOIOPUMETPUYECKUN aHAIINS. ..

a) TpeOyeT MPUMEHEHNS MOHOXPOMAaTHYECKOTO U3ITyYCHHUS,;

6) OCHOBaH Ha CIIOCOOHOCTH BCIICCTB OKHUCIATHCA HJIIM BOCCTAHABJIMBATLCA IIOM B03I[GI>’ICTBPIGM BUIUMOI'O
HU3ITYYCHUS;

B) TpeOyeT MoyyueHHs OKPALICHHBIX ()OPM aHAIU3UPYEMBIX COCTUHEHUH;

T') MO3BOJISIET ONPEEIATh KOHIIGHTPALUH MYTHBIX U TEMHOOKPANICHHBIX PACTBOPOB.
5. Hedenomerpus nmo3pomnser. ..

a) aHAJIM3MPOBATh MYTHBIE PACTBOPEI;

0) aHANIM3UPOBATH MTPO3PAYHBIC OKPAIIICHHBIE PACTBOPEI,

B) OIPE/ICIISATH Pa3Mep YacTHUI] B KOJUIOUIHBIX PACTBOPAX;

F) ONpCACIIAThL KOHICHTPAINUIO paCTBOpéHHBIX BCIICCTB I10 MMOKAa3aTCJIt0 NPCIIOMIICHUS.

Tema 5. MUKpOCKOIIMYECKHE METOIBI aHAIU3A.
Tecr «MUKpPOCKONIMYECKHE METOABI AHAJIN32»
1. CxopocTh CKaHUPOBAHUS B METO/IE TOCTOSHHOIO TOKA OIPaHUYMBAETCS:
a) IVIOTHOCTBIO IEKTPOHHBIX COCTOSIHUN Ha MMOBEPXHOCTH 00pasiia;
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b) anekTpuyeckol mMPOBOIUMOCTHIO 00pa3Ia;

C) MCTIOJIB30BAaHUEM CHCTEMBI OOpaTHOU CBS3H,

d) BeMUMHOW TYHHENTEHOTO TOKA.

2. Kak TyHHENbHBINH TOK 3aBUCUT OT PACCTOSIHUS 30HI—00paser?
a) KCTIIOHEHIINAJIBHO;

b) He 3aBucHT;

C) JINHEWHO;

d) norapupmuuecku.

3. KoHTakTHast EeMKOCTHAsi MUKPOCKOIIHSI OCHOBAHA:

a) Ha U3MEHEHUH peaKIMK 30Ha HaJl TOBEPXHOCTHIO0 00pa3lia Ipy MPUIOKEHUH PAa3TUYHbIX HAPSKEHUM;

b) MOCTOSSHHOM KOHTAKTe KAaHTUJIEBEPA C TIOBEPXHOCTHIO;

C) UCIIOJIb30BaHUU MOCTOSIHHOTO HAMPSKEHUS CMEIICHMUS,

d) mpuMeHeHn TIOTYIIPOBOIHUKOB B KaU€CTBE Marepuaia KaHTTUJIeBEpa.
4. Pazpemaroniasi CmocOOHOCTh MHUKPOCKOIIA OTIPEIETISETCS:

a) MJIOMIAABI0 CEUSHUS WM AUAMETPOM 30H/IA;

b) KoHTpacToM, co371aBaeMbIM 00pa3IOM U JIETEKTOPHON CHCTEMOMT;

) 001acThIO TeHEpally CUTHATIA B 00pasIie;

d) Bcem BhIIICTIEPEUHCIICHHBIM.

5. Crurmarop — 3710:

a) cucTemMa, KOppeKTUPYIOIIasi MarHUTHOE TI0JI€ JINH3BI;

b) MotOCHBIN HAKOHEUHUK JTMH3BI,

C) mapa 2JIeKTPOMAarHUTHBIX OTKJIOHSIOIINX KaTyIlIeK;

d) anmeKTpOHHBIH 30H.

6. [TpoTsHKEHHOCTH 00JIaCTH TeHEPAIMH OTPAKCHHBIX JIEKTPOHOB BO3PACTAET:
a) MY YBEJIMYCHUHU CPEIHETO aTOMHOTO HOMEpa 3JIEMEHTOB 00pa3Ia;

b) yBennueHUN yCKOPSIOIIETO HATIPSIKCHUS;

C) YBEIMUEHUH yIJIa MKy 00pa3IoM U OChIO 30H/Ia;

d) Bce BhIIIIENIEPEUNCIICHHOE.

7. B mporiecce peHTTeHOCTIeKTPaTbHOTO MUKPOAHAIN3a ONPeIeIsSeTCs:

a) 3JIEMEHTHBIN cocTaB 00pasia;

b) MarHuTHBIE CBOKCTBA 00pa3Ia;

¢) penbed moBepxXHOCTH 00pasIa;

d) pammoakTHBHOCTH 0OpasIa.

8. XapaktepucTruueckoe peHTIT€HOBCKOE U3TyuyeHUe 00yCIOBICHO:

a) TOPMOXKEHHEM MEPBUYHBIX IMEKTPOHOB AMEKTPUISCKUM MOJIEM aTOMOB;
b) cTONKHOBEHUEM MEPBUYHBIX 3JEKTPOHOB C AIEKTPOHAMH aTOMOB;

C) MepeXoAaMHt AIEKTPOHOB MEXIY YJHEPTeTUICCKUMHU YPOBHSIMHU aTOMOB;
d) Bcem BhIIICTIEPEUHCIICHHBIM.

9. Kakoii Mmarepuas dame BCEro NPUMEHSIOT IPU HaNbLJIEHMM HA IOBEPXHOCTH
HEBJIEKTPONIPOBOISAIINX OOBEKTOB?

a) AIIOMUHUN;

b) cepebpo;

C) yIepoz;

d) 3omoro.

10. PenTreHocnekTpanbHbIi MUKPOAHAIN3 IFIaBHBIM 00pa30M UCTIONIb3yeTCs JJIs aHaIu3a:
a) KOMITIO3UIIMOHHBIX MAaTEPHUAJIOB;

b) opraHn4yecKkux MaTepuaios;

C) METaJJIOB;

d) Bcero BeIIEIEPEUNCICHHOTO.

nutnga
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4.3 [IpomexxyTouHast aTTeCTaIMS 110 AUCIUIUIMHE MPOBOIUTCS B hopMe

Tunosbie BONPOCHI
1. Knaccugukanus u o01mas XxapakTepucTUKa METOZ0B aHATU3a.

2. Jluama3oH ompenensieMbIX —COACP)KaHWM  BEIIECTBA, UYBCTBHUTEIBHOCTP M  CEIIGKTHBHOCTD.
BocnpounsBoauMocTs aHanmsza.

3. O6nacTy MPaKTUIECKOTO MTPUMEHEHHS, TOCTOMHCTBA M HEJJOCTATKHA MAacCC-CIIEKTPOMETPUUYECKOTO METOAa
agann3a?

4. IlpuHIMNMaIBHAS CXeMa Macc-CeKTpoMeTpa. OCHOBHBIE XapAKTEPUCTUKU MacC-CIIEKTPOMETPOB.

5. Bunel Macc-ananu3aropoB. Pa3nuune Mexay cTaTU4€CKUMH U JUHAMUYECKUMU alln3aTopaMu. AJITOPUTM
JNEUCTBHU U1l UHTEPIPETALMHA MACC-CIIEKTPA.

6. IlonstTe 00 ONTHYECKUX METONAX aHanu3a. BusyanbHas W WHCTPYMEHTAJIbHAsE KOJIOPUMETPHSL.
3aKkOHOMEpHOCTH cBeTomnonomeHus. 3akon byrepa — JlamGepra - bopa.

7. CHeKTp 3JIEKTPOMarHUTHOIO U3Iy4eHus. [[n1Ha BOJIIHBI U BOJTHOBOE YHCI0. CIIEKTPhl aTOMOB U MOJIEKYII.
Oueprus uznyuenus. cnons3oBanne YO-, UK- u cnekTpoB BUAUMOM 001acTH B aHAIUTUYECKONW XUMUHU.
CrexTpsl nporyckanus u nornoierus. Teopust ¢iayopecuenun. OayopecleHTHBINA aHaTH3.

8. TeopeTnyeckre OCHOBBI TEPMHUUECKUX METO0B aHayin3a. O0nacTe MPUMEHEHHs] TEPMUUECKUX METOJIOB,
Pa3HOBHUIHOCTb.

9. ITpubopHas 6a3a A NPOBEACHUS PA3IMUYHBIX METO0B TEPMUUYECKOTO aHAIIM3A.

10. DnexTpoHHas Mukpockonusa. PactpoBast anexkTpoHHas MHKpockonus. IIpocBeunBaromas 31€KTpoOHHAs
MUKPOCKOIIHS.

11. Cxanupyromue 30HI0BbIE METO/IBI HccaenoBaHus. CkaHUpYyoLas TYHHEJIbHAss MUKPOCKOIIHS.
12. AToMHO-CUJI0Basi MUKPOCKOTIHA. . MarHUTOCWIIOBAs 30H10Basi MUKPOCKOIHSI.

TunoBble 3agaHus 1Js
1. B uem 3akitogaeTcst CyImHOCTh KosiopumeTpuu? O01acTu ee IpuMEHEHUSI.
2. 3axoH byrepa-Jlambepra-bapa. O6mactb ero npuMeHeHHs.
3. Ha yemM OCHOBaH Kau€CTBEHHBII MacC-CIIEKTPOMETPUUYECKUNA aHATN3?
4. Ha yeM ocHOBaHbBI TEpPMUUECKUE METO/IbI aHaIN3a?
5. Kakue ObIBatOT BUIBI TEPMUYECKOTO aHAIHM3a?

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

«XOPOIIIOY
(70 - 84 6amnoB)

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. 3omotoB FO.A., lopoxosa E.H., ®aneeBa B.. OcHOBBI aHATUTUYECKOW XHUMHH : B 2 KH. : [y4eOHUK]. -
M.: Beici. k., 1996

2. XapuronoB 10.4. Ananutnueckas XuMusa. AHAIUTUKA : y4eO. /Ui CTYACHTOB By30B: B 2 KH.. - 5-¢ U311,
crep.. - M.: Beicur. k., 2010

3. Kpuctnan I'. Aranutuueckas xumus : B 2-x T.. - M.: bunowm. JIaboparopust 3nanuit, 2011

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. 3omotoB F0.A. OcHOBBI aHamUTHYECKON XUMHH : [IpakT. pykoBoACTBO : Yueb. mocobue. - M.: Boicur.ik.,
2001. - 463 c.

2. Mosuan W. H., TopoynoBa T. C., ErrenneBa M. W., PomanoBa P. I. AHamuthueckas XUMUS:

(bu3uKo-xuMUYecKre W (u3nyeckue MeTonmbl aHanmu3a : ydeOHoe mocoOume. - Kazawb: Kazanckuit
Hay4YHO-HCCIICIOBATEeNIbCKUM TexHonmornueckuit yHuBepcuter (KHUTY), 2013. - 236 c. - Tekcr
anekTpounbii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:

http://biblioclub.ru/index.php?page=book&id=259010

3. T'yceroBa, B. II., Cuzosa, JI. C., FOnnukoBa, H. B., Mensuenko, I. I. Ananutuueckas Xumwusl.
Ou3nMKO-XMMHUYECKHE METOAbl aHaju3a : MpakTUKYM. - Becbh CpOK OXpaHbl aBTOPCKOTO IIpaBa;
AHanutuyeckas xumua. DU3MKO-XUMUYECKHME MeTonbl aHaimu3za. - KemepoBo: KeMepoBckuii

TEXHOJIOTUYECKUH WHCTUTYT MuIeBor mpombinuieHHocTH, 2007. - 96 c¢. - Tekcr : anekrponnsiii // IPR
BOOKS [caiir]. - URL: http://www.iprbookshop.ru/14356.html

6.3 VHpIe MCTOYHUKU:
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. yueOHBIe MaTepuasbsl Ha caiiTe xumudeckoro dakyiasrera MI'Y - http://www.chem.msu.su/rus/chemistry

2. XumMuveckas SHIUKJIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/

3

. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

4. Caiit TamO0BCKOTO TOCYyIapCTBEHHOTO YHUBEpcuTeTa http://tsutmb.ru - http://tsutmb.ru

5

. YHUBepcHuTeTCKasi OMOIMOTEeKa OHJIAMH: ANIEKTPOHHO-O0MOIoTeYHas cucteMa - http://www.biblioclub.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC

(0]

OecrieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,

IPYIIIOBbIX UM HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIETO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
TIOMEIIIEHUS ISl CAMOCTOSTEIbHOM paboThI.

VY4eOHble ayTUTOPUN U IIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 11 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,

(0]

OecrieunBaloIue TeMaTHYECKUE UILTIOCTPALNU (IIPOEKTOP, HOYTOYK, 3KpaH/ MHTEpAaKTUBHAS TOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Abby FineReader 10.0
Omneparmonnas cuctema Microsoft Windows 10
Microsoft Office [Ipodeccronanbhsrii mioc 2007

7

-Zip 9.20

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

~N O bk WD

. FOpaiiT: anexrponHo-6mbnroTeunas cucrema. — URL: https://urait.ru

. Hayunas snexrponnas 6ubmoreka eLIBRARY.ru. — URL: https://elibrary.ru

. Poccuiickast HarmonanbHas 6ubnnoreka. — URL: http://nlr.ru

. OnekrponHas ouonuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

. OBC «YHuBepcuretckast 6nbnuoreka onnaiin» . — URL: http://www.biblioclub.ru

. Hudposoit odpazosarenpHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru

DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBareisi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOJb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



